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(54) Title of the Invention: 

Apparatus for Evaluation of Skin In^edance Variations 



Abstract: 

The invention provides an apparatus and method for automatic evaluation of skin 
resistance or impedance variations in order to diagnose the state of health of at least a portion of 
a human or animal body. The difference between an AC in^5edance measvired at a specific 
frequency and at a specific skin area with a calibration electrode and a reference electrode and 
the impedance measured at a similar fi*equency and in the same area with a measurement 
electrode and a reference electrode, is used to determine the state of health of the intemal organ 
corresponding to the examined skin area. Alternatively, the skin between the electrodes is 
exposed to a DC potential of a magnitude selected to give a break-through effect. The 
resistance of the skin is measured between a measurement electrode polarised negatively with 
respect to a reference electrode, and the DC resistance of the same skin area is again measured 
but with the measurement electrode polarised positively with respect to the reference electrode. 
The ratio of these two values is used to determine the state of health of the intemal organ 
corresponding with the examined skin area. 
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(54) 511^ ojiqi^i!! ^^1 



•g- ^-HS. ^^«1-7l ^^c^ S.^. SEir <as1^i ^>-S-A 



S. 1 

-f?- ^^^^<=^ ^-8-^ ^m^'^fl'H iL^# ^^^l. ^^^S: ^i-^oicj.. 

^7l ^cjoll cfl*H "a^q^^Sl:* ^>-g-*l-fe 71^2^ aJ-^-g: 71^2^0] jil^ <?]5i)ci>^2l U] - aj^;^! (non -ratiome 

trie) ^^ofl ^sj-ofl e7i» -^ji siAi^, :Sr^i-si jgAi ^Efl, e^2i ^^a-. ^^^m, •^^ 

^ ^ 7fl^-i- A>oi2i 4<g:^ ^sil^ ^Ml- i^«M cf<g:^V ^^ofl a^-Bl- 1-^^^ ^ 

«Boil ■f-«ll, ^-^^V-i-^ -tl^flsl iil^^ofl <a^* 7M:ii 5a^n^. 

^7l jq:^^^ ^7l^ s-A^^ ^^^o.s.-Ml >a-S-§>fe vfl^oii cfl^ a* ^ ^cl-Ji A^z^-tl-cl-. «'g^>*^ 

^7) Jfl-^o) ^^Sffe «^^ol ^A>A^ ^e^^,g(^^^ i^5V«^):2l- '^-^<^. «<H ^-g-^Vfe ^7H] 

^ ^-^^Vfe (ear auricle) 7> ^^ ^^«>7)1 i+E^iflol^ ^ oj_o i^, cfl-^€-2l ^-^oflAi S.^.-§r ii# 

S)o1 SiJl -^r^ ati ^^J-^ ^ Sti^S.^ ^ ^-^21 'S-^*^ 7]-^ ^^«V^. 
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^^^^^ ^7}^] ^^^^S. 9X^: 

'S-^ 1: AC 

^ (calibration) ^ #2: (reference) >^>-§-«1-<=^ ^s^'r ^ ^^'^^ofl^i AC "JJal^iii, 

^ ■^^(measurement) H %3i ^^3.S. -S-^V ^ -^"y. ^S^oflAi <g3l^>i Afols] S>ol» a>^s> 

<^ <g^o)i >a-^sv^ tfl^a-si ?i7^ ^Efl» ^^ti-cv. ^ €^ ^ 

# <g^Jit^ ^cfl^^^ c-i 3tq-. 
»8-^ 2: DC ■^^ 

" «. 511 o] 3 -i^ (break -through) S.^" -8-<Hfe -g-g"^ ^^^>7> ^Volofl 7>«fl^ ^^S|fe ^7] ;q 

A>olo^ jr)«.^ «.eflol3_>,^ Sljif^ ^7] -{d^S a^jsl DC ^i<a-o11 i:.#^tq-. DC ^^-^Sit^ 
Ell* ^ 

^Tflfe -S- ^'S'Hl ic]-=fe ^^Ife 5V7l 71^^ ^ Sicf. 

#^8 ^i^. ^-g- ^Aj)7l ;q]ol AV^j^V ?lElifl|oli 1-^, ;tail- -i-^ 

^•a- ^^371 1-^^ ^ ^ Al-olsl ^1^*1-1: ^AjAl^cl.. ^oj. ^;tg7l 

^s-o. ;q^ol ^s.o)l ^;i5lol PHH^C].. ^i^ ^ #2: ^^<H1 ^^€cl-(£ 1). 

1-^* ^ £^ A>ol2^ -a^l^^l- o] cflAioil ^<g- «J-Ag7i M.^o_ M.^ 

* -S-SflAi ^^ofl <^_^_^ ^ Slcl-(£ 2). 1-^Sl ^ A> 

oi5i <a3iDi^ ^-i^j-sj:* ^^*>7i ^*v<^ A>^^ ^ 4ei-niEU^"a- ?J-'8-)# ^<^m. 



^-fr AV-g-sl-a^ «.ellol3-i^ 5:4 ^ wlcfl^ (resistance asymmetry)* ^^H l"^^ tflo] 



<Jfsl ^ ^tg^^V^ ^ ^tgofl it|-5^ ^^17> SV71S1- ^<il 3|-f-Sl<H ^Sl§ ^4€- 9J* ^ Stl'^^ ^ 

71^^ 1: AC ^=8 
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ill-?- <^^. -i-^ ^71 cfl>a-sl ^#s>:£^ %3i ^^-i: ^^lAl?lt^-. 1-^-8: #>«7l A|-g-SV<^ 



s. ^«-t!-cf. -M-^-a: i-s. ^oi] >y-7i ^31).^ M-Ei-\aci-(oii» i-tH la-^s.). 

^^4^ ^^S. »-|■E^^flI^, S>7l il^S Til^^cl-. 

% ^?}- ="(l" _ n^s. ) X 100; £^ 

% ="(1" - R:8.2 /R^;^ ) X 100. 

«-^*#<*l ^7lSl :d7j->8-tfl<>fl t^B|-Ai ^^cl-. o^^Al 5]fe ifl;a-o1| tfl«>c.^ .f-^i}- o vfl:^! 40%^ :?i7^^ >a-Efl 
■S- M-El-ifljl. 40 tfl^l 60%4=T ^7^^ >a-Efl2l ^tbSJt-i- i+Eftflol. 60 ifl^l 80%^ o>^a^ (sub - acute) -S-Efl* ^Efifl 
Jl, 80 ifl^l 100%TT ^^.^ ^Efll- M-Efi^cf. 

7l# 2: DC 



4. -i-^-a- 1-^* *«ll AVoiaj ^^t!-!^. DC ^^1*>« ^HH^Vji. ^-l^J-sib-^l 

■q^l o]t}S. ^<H:=^l7li4 ^2^^V ^V:i:7l- :a-^>7l a]2|-^ nfl^H (« Eflo] 3 - SL^f) ^Itjg]:* ^J-A] tVcf. ?.]]o] 
^^t!: 2)t<^l ^1* nfl^'W 7-1^51:^ ^Af^c^-. ;siH l-^-S- l-s-ofl ols}- ^g-^ 7i^5)t^ 7l;5}-^c1-C' ;^ 



1-^* 7-1^51:" ^ ^3: Tl^SJt" A>olo^ Hl^^ ^^gSM. oli^ ^}-^ H)#S.^El ^^S^ t!-Cl-. 

Tfl^^ «>7l AV-8-f.Vcl-: 

% ^.?}- ="(i" - 1^^ ) X 100; 

% - /R«^;j ) X 100 

7(i<H -i-^^ ^isi- XA] >s-ofl q-Ei-i^cfcofl* w^^^ 'a-^s). 

■f-^^ ^71 ^7l2] tq-^ ^7^ ^Efl<>il ^^e>^ Cfoj:^ ^^^1 '^EflS. u)-El-vflol;5lcf. 

o.^ Sl^Al sife ifl^J-ofl rflSl-o^ 0 40%^ :?i7^^ >a-Efll: ^-E^vHb^. 40 vfl:^! 60%^ ^7^*}- ^Eflo^ 
■$r u|-E^lflJl, 60 ifl^l 80%^ .y-Efl^ q-El-ifljl, 80 vfl^l 100%^ ^A^ M-El-^flcf. 
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DC 7l#^ ^4- S^cf^, #2: ^^-Hl «:fls>c^ -§-^^€ ^-^M.^ 

m. ^ sii4. "RV7v^i^ AC 7i^* A}-8-*>fe ^-f , '^i-g-^M -9^^ ^^st-a: ^}^^}<^ 

?1 c-1 ^ ^sligi: 5.^1 ?J:^ 7}^ 4^ $X^. 

DC 7l A>^sV^ ^ -9- AC Ai AV^s>^ ^ :£ 7l-^s>c].. 

^w>fl^-a: -tl^lel 31-?- ^l^ofl cflsfl AC ^ DC 71^ S.^71- S12fa^ "griefs DC 7l#ol 
cH ^.^s. «>ji ^ofl u^-e^. s|;SsiH ji-^^ <a o.^ ^.2.as AC ^^o] ^y^^^t^, 

^ ^'^^V^ ^71 71711^ al-fil- ?}-^ ^J-^171- Afl^^ 7l# « «l#7^1(ratiometric) 7l#* A>-g-§l-o^ 7fl'ill- :Q2] 

jL A5z^■^t:^.. .s-71 7j-s.oii si^sfji. ^^s] s.^^^ ^Mn^. 

^A^l 1: 

"S^C^^ 3l-¥--DC ^'S): 
^2: ^^St ="10kS; 
=> ^ ="200kQ; 
^ 95%21 ^.^ ^A^ 

=> ^71 ="10" - 25kQ 

^ 0 ifl^l 60%S1 ^A^ 

lark's 'I^C^^-Sral^-AC ^^): 

#2: /H^Sl: ="15kQ" (250Hz<^Al) 

=*■ ^ ^I^SJ: ="300kQ: 

^- 95%S1 ^.^J: «A^ 

=> ^7^^ ^71 ="15" - 37.5kQ 

^ 0 ifl^l 60%S1 *A^ 
^AHl 2: 
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^-T-'tl'S (pyelonephritis) (>5d^ ?}-<S) 

#3: ="10k£! 
=> ^1 ="100kQ: 
90%sl ^.ft 

=* ^7] "^^i ="10" - 25kQ 

^ 0 vfl;^l 60%S1 ^.*!: 

#2: ="10k£!" (ZSOHzofl'H) 

=* '3'^:^^ ^^l^a ="100kffi; 

^ 90%21 ^.^ ^'^.^ 

=* ^7^^ ^71 <3^: :^1^2JI: ="10" - 25kQ 
^ 0 tflTi) 60%2] 

£ 1^ -pi- ^"^ofl itl-€: DC AC ^^7]^-^ >^>-§-«H ^sq^iii ^ ^-§-^1-^ vfl^Sl #33«> 
S. 2^r ^ ^'Sofl 4€- DC SE^ AC 7l#^ A>^«l)x-] si\^ ^ ^^2] ^y^^^M ^^t}7] ^ 

£ 4tt £ 3ofl ^j-^i -a-'ri* 7^n^o] si^sojiq.. 

£ £ 3011 K^] i-l-El-vflfe 7fle^^?l ^S.£c.lc|.. 

£. 7^ £ 3ofl ^"a- 71 -i-^ ^ 1-^* M-Efvflfe 7lief^?l ^^E.oicf. 

s.8-fr£3<H| it|-# i^lolEl-;^^!:^* M-El-iflfe 7fle^^?l Slss^m. 

£. 9^r £. 531 ;^<H Misi ''Has?i:Ei-E:l<HlA^ av^i^^ ^fcHs^fl^sl J:1-e1- M-eI-hHcI-. 

S. 10^ DC S-S-HMi ^ ^igsi ^^1# A>^*Vo^ ^o1^ «.5Hl<il3-ib^ J::2l-» v+El-xflfe ^efl = olci.. 
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11a) ^ €€<H1 ^7loj| ^-g-«|-fe ^1^(5. llb)<Hl cfl*l-o^ 7>S])^ :^o^<^] cfl^ Jl|Jf ^H^gtSl 

£ 12^ AC 7]^^ ^V-g-sH ^-331 71^^ ^-8-s^>fe ^-f 7VSfl^! ^s[^<^] cfl^V ^Jjq^isi 
£ 13^ vfl^«>fl ^-g-*>fe- 9l?V ^H>^ ^21 ^]^-%: q-El-iflfe zieflH-Olc)-. 

^J-^l(i)^ ^i^(ii.i) ^^(11.2)21- ^^(11.3) AVoio^ ^^^1-* ^^SA)?!^ ^<y- ^A^7l 

1.1) ^^(11.2) « #3: ^^(11.3)011 -a^^i^. 

S 2<^\M #2: ^.Jl 1.2^=7 ^Tllfe ^ ^'^ofl -a^lDl^; ^^^^S Cfl^^l vfl^Sl ?i7j->S-Efll- ;i^5V7l 

cfl^ ^^1* 1-l■E^Hac^■. 

^•a- ^^J37l 1:^(5)-^ ^^(11.1) a^=r ?i^(11.2) ^ #2: ^^(11.3) A>ols) ^^^]-# ^^5^1 ^Icf. ?i 
•a- #^S7l 1-^(5)^ ■i-^(2)«>11 ^^i^jl :iofl 2l8fl ;*]l<Hjacl.. ^;?} -i-S-(6)^ ^^(ll.l) a^=r 
(11.2) ^ ^^(11.3)011 



1-^(6)^ ^^(11.1) ^^(11.2) « #S ^^(11.3) ^jqig^^l- =1 tfl^ofl 

^SJ- #^S7l 1-^(5)-^ 1-^(6)* ^^(11.1) S^¥r ^^(11.2) #2: ^^(11.3)°11 

^. ^ Sacf. -^^ «-^(6)Sl ^^^^ ^^(11.1) £^ ^^(11.2) « #2: ^^(11.3) >^><^1S1 ^ 

jJl-a^ii sir ;^^5t<^ sl^sl-^ 3^el-alEU^^ ?t^)^ ^^]^. 1-^(6)^ 1-^(2)011 



#^(2)-^ Av.g.^v oiE^s^lc^ii 1-^(8), ^^]o]^ 1-^(3). «4 a^i 1-^(7), ^-a- ^^371 1-^(5) ^ 

«-^(6)°)l <a^^li4. ^l-H 1-^(2)^ ^-a- ^^371 l-^(5)»fl Sisfl t^aslfe ^"a-* ^lol 1-^(2)^ * 

^(3)o|| ^ Sa4. ^l^l 1-^(2)^ ^4 S^l 1-^(7)^ -f-sfl ^^l-l- A>.g-;^H7l] <y:3l^ 



£. 3* %Jl*>^. -a el lo^;^ ^^It!- a]-?- :^]^s] ^7] ;^V^ ^ ■yjil'a^i -f-sfl <a?1:2l vfl^J- »S ^ (pathology) 

21 ^^<i 7l^^^S. i-jV^ ^^31-¥-«>-g-(electrodermaI) ?1^ir -fh^ (1) 

€^3l-¥-^-g- ^I'a -B-'5J(l)°1lAi 7]]o] l-s.(2)^ LCD cl>;l-eflol(37)s. j^gj] uflEj-^ o.^ hIc^^ cl^i^eflo] 
y(13)oll ulcliJ.iLqEl UHF JS-l-ellolEl -^-^(10)011 .2.51 eJl'^lEloflTfl ^Ia] 

aV^* Ji<^$nf. ^ixa-^ ^ ;g-7lsl -^-^-g: SLMeI ^eflH]:^ ^ofl aAl^t^-. iLsi eljolElfe 7lJtBH(9)^ 
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-B-y(2)^SAV^ x]^/^]^s:\ ^^joii e7i«>^ ^^"a* ^ei^cf. ^7}^] ^^<a. ^^l^^ o.^.^ 

^(AC^^-a) ^jg.a(DC #^-3)01 7}^^r^. AC ^^^^ ss\^^ ^fe <g^«Hl c] 

^^SVC}. DC ^^^^ =f\^ ^Sr &■& 'g^ofl ^^^Sl-Cf. 

^1<H -B-^(2)^iA}-^;^l^(* i-l-Hl-'^cl-. ^^ol^^l^ gci^;,]^^^:^ ^^(11.1)«>1 

j2.St)el|olEio]) slsfl ^^l5|olo> ^cffe M-El-\flc}.. -B-yCZ)^ ^ei^ Al^^ ?!^.(optical lin 

k)* -i-Sfl -i-^CS)* 



DC ^Jg^ofl cflSl-al: ^>«7l l-^(5)-fi- #2: ^^ofl #^9 ^^^F ^^(11.1)2)- #2: 

^cf. ol^-a- S|-¥- ^Sj-^o] o^];^^ e|l»a ols>s ^o1;g iq]^7>;^l Tjl^^cf. o] i^l :^^^}^ ^]o] l-S.(2)o)l S) 

«fl cflolEf 1-^(3)<H1 ^1<H 1-^(2)^ ^-a- «i^57l 1-^^ A>^sM «v>cfl ^>fj^ ^1-^ ^^(^S 

H7> C-1 'gelH-i- ^)7> ^71 vflofl :^ 0^5. o^^^cl-. 



^l-^ 1-^(2)^ 1-^(6)* -f-Sll ^^1- ?}-Als>S. ^tfl5i1olEl7> «}- 3^1^(12)^ ¥» "3:^3. 
LCD i:^>!.#iNlol(37) ^o)] a]^ i4El-«;licl.. ;(il<H -l-^^ cIlolEj- 1-^(3)<H1 a]^ ^a]-* ^i^s>:ii. -¥-^^(3 

6) ^ ^^*Al ?1 Al ^ 31 q-EfHEc].. 



AC ^^y^aofl cn*>ol: LCD cl>i*e11ol(37)# -f-^ll -S-^;^>fe #3: ^^(11.3) ^ ^^(11.2)* 

^^n]^ ¥^^1-. ^<a- ^A57l 1-^.(5) o. ^^(11.2, 11.3) AVolofl <a^t!- ^^*>1: ^^SAl^cf. 

Cf. olnfl Afoi^A) a.<a=£] JEfl-71- xl^ Afolo)] 7l-Sil^t:l-. -t^Ce)* aV^*>c^ ;m<H #^.(2)0^ <^^^ 

^Alslai. u]s] ^Jg^ ^^ofl nfl^7>;^l 2i^^t^. o] ^^o^Jl 



-8-^(2)^ ^jq- SA] A>-g.g>o^ Hici^ a^El « 2)1 til ^ ^<H1 2:A>^ ^1 ^ (-f-^ *)2l 

q-El-'^cl-. ;*1H -^^(2)-^:^^ ^^(11.1) ^ #2: ^^(11.3)* ^1^ Af^sflol: ^^l-fe Dfl Al ^l* LCD cl :il.ell ol( 
37)^ofl iAlS:>ol i2.3£l^olEl<m7il •a-B^^'Cl-. ^^o]^ <^ ^ 7^1^^ ^^(11.1)«»1 ifl olElofl o]t:] 

"11 *'^^<^> n^7}% q-Bl-vflci-. <g^a} O.S ?l^)/(al5l ^^tl- ^d^)^ ^7H 

^] «1^<^1 o.eiii^ ^71^ ^7j-^ ^ oiT^^sit:!-. ol Hi^oi ;Hls<^ e^^^^, 'SeKoiii. i-oi o}.)2i 

^71 Lflofl d ^*>7ll ^^^^ ^ -^^^tl-. ^lol 1-^(2)-^ -i-^Ce)^ -i-^fl ^Als>Dl, ^sleflolEl 

7> aJ- 2il^(i2)* ¥« >4);7M ^.^ ai-g-^ ^1-^^ LCD cl>il-eilol(37)>S-ol| a1^ M-el-'dici-. ^o] m.^o. cfloi 

El- 1:^(3)011 Al^ ^^^JL. ■¥-^1(36)^ ^-^aI?^ a]:^ ^s.^ "tt^^cf. 



^fl'H •fi-bi(2)-^- '^>ol3S.?iES.ei(i6)(^^8051)^ <^l^«H^i^. i^Bfl'^lEl (28)^ fMaS^iE^el (I6)f11 #^ 
(clock) AlzL'^^ ;»il^^cl-. ^^cl-S. <HS-^l>r eflAl (standard address latch) (11) ^aJoI a>^51<H 32K ^Afl 
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>x iHl2.Bl(56) ^ 32K BlH. ^rel D)l2.el (57)<Hl -S^slfe 16h1S <HHelli: »H>i(ll.l, 16.3)* "J-l-'^l '34. 
cllolEl- Blii.(l6.1)^ °><^l35.^S.l-e1(i6) ^slY^ 01°lEl-l- €r^^4-. n>ola^?iH»e1 (16)^ 'il^]^o] 
^(17) # AV-§-s|.fe ?l3qi^(9)i4 <?lEl3fllol^Jttcl- 74HC922). 



^^-S: ^^S7l 1-^(6) iflSl ^^J-7l(43)ofl Sl«fl ^7l^^S. "11^ ^5.3.^6^ -g-Bj (55) ^Cf. 1-^(6) 

-P- -g-S^ll-eKoptocoupler) 51, 52, 53, 54o11 S^sfl Dflo] 3lS.S.-^El o.^ ^"^-71 (43.1) 21 1*> 3. 

'U<^] Afolj^ :^oj.o. S$J(43.2)o1] Sisfl -y-g'tbcl-. cH-^ ^S.(44)^ S<a(43.2)Sl a>o1 

afl7>Al?lj7 ;§^S:>i3l. zi ?lJflAlE|(38)>y-o)l <a^^ ^^o] i+Bl-'d-cf. m5H]ol(40)7> 'gol;^!^ sell 
(alternating) ^<a-ol ^z^o](42)^ ^^^cf. ^ello](40)7> Ir^.^ TlnflAlEl (38)^Sl <a^t!- ^^-S- ^eflc.l( 
42)# ^2^101(42)^ msllo](40)^-¥-El Alja^S) iii^^J«V7l ^^l-o^ Af-g-^i^. ol^l- ^e<l 

ol(42 ^ 40)£1 2:^^ '^Msl ^oj.^ 5,cfl ^<g- SE^^ ^^J-o.^. >a;g«>7l ^«>o^ >^>-g-J£|t^, 



:x^d^ ^<a-7l(43)^ 1^1- S9J (43.1)^ ^alEl ^#7] S.^o^^^^ ^-^-^^71 (opamp) (41)<^1 2]^ ^^^cf. 

HSn^^ 7>^t}- ^f'ilal- ^'^S7l(39)(-i-^ML2036)^ 'a<i*#7l (41)oll AjzL^-g- ^Hl^^c^. ^>S7l( 
39)^ ^91 22.1. 22.3, 22.4-i- -f-^fl "MaS-^Sl-el (16)ol| Sl«fl ^H^cf. ^Jfl-^^ <iliil- ^-Sr ^]^^ ^^^t * 
«fl iESriEfl^J^cl-. Afo] Alzi^S] 37l(3|3oll cfltfl ^.wV 3|a)^= c^xl^ tfl oV'^Sn ^«:7l(24) 

21 #^(24.1)^21 ^'g-:^!- ^T^. cl;^]^ cfl o}y^s.::i ^«:7l(24)2l %^ ^<g-^ n>o] 35.^ e^el (16)21 iH>r(i6.1) 



^ -i-*)! ^isl^i iH]^iiEl(46)* ^^l^cf. tiF2l-'<-i ^^1<H1 tflsH ^71 sil^liEl i4E}-i4^ ^. 

^-a- Hissmcf. (45)^ 47 ^ 48s ^'5+^^71011 21*11^ A^si^^ig 

^^7H1 Alzi^^ <>1S^ AlB^<a oy^S-ZL cfl cl;^!^ ?i«lEl(ADC)(49)«11 ^^5]^ ^]=L^S] ^cflslr* ^ 

#t!-cl-. ADC (49) 371)21 ^£7H#e1 52, 53, 54<^1 2)«fl ;H1^51^ -S-^fl ej-o] 22.1. 22.2 ^ 22.3^S. 

^1 ^ ^1 e) ^ Bl ^* -f-Sfl 3.S.^^%S^ (16) 21- -i-Altlrt:!-. <^ SL^} ^ #7] (zero crossing detector) (50) 
e)]^l^El(46) ^2) ^^Sl q-A^* ^#5>ji o]^^ i Qsj- -S-S7l#e1 (51)* -f-*!! °>ola.s.ti 

Ei.&|(i6)s ^^«l-c1-. atfl ^"g-ol 7V«fl;^l'a, £^ ^i<g- B)a<^lAi #^§€1^. ^H3S.?iHl-el(i6)^ 

^£?1#e1(51)2l #^(22.5)'a-°flAl 0<H]Ai 1S.21 ^y^o] 'a<Hq-7l-i- 7lcl-^t:t. ^Ma^^El-el (16)^ <^>^s:a cfl 
cl^m ^HlEl(49)S.-¥-El ^^«>7l ^ofl #^ ^<3- ^J^^21 1/4 >j-§-eVfe a1;?> :?V:^^ 7lcl.fH:1.. 



3.^2) ujED^^^ Hl^^ i^ll-cl-. ''><^laS?lSl-ei(16)^ e1-ol(i6.6 ^ 16.7). ^ 11.1 ^ 16.3^^ 

^«>^ <Hs5SI=ii >^>-8-«l-te tfloiEi iHibi- -f-^B 58(30)011 cfl<^lEi# SI ji ^ ^ S!l4. 

7]-^?}- 711 ojE <^5llol(FPGA)(25)^ ^3.^. ^o]^3] ^}o]S.9 ^^V^^S. ^Jl, EflS, n^. ^ l-^(RGB)ol1 cflt!- 
^^1 ^ ^l^(retrace) 'S^.l^'?!- ^}^^ RGB ^'t PAL t!ac1(31)ofl *i7l ^t}<^ ^^Z] «J AjSE 

J^liiiEll- AV-g-^t^. -S-qiH-i ^-*37l(33)^ PAL Hlcl.2. ri^cl-S. ^71^ ^>^3Al?lT^. *1* ^.^^ 

■S-71 ^H(phase locked loop) (34)* A>^sl-a^ Al^^ej §e^ofl -g- 71^14. FPGA(25) vflS^ ?]-g-El* 

A].^S>0^ 01)01 Ali:^^ #S)(16.5).2.S.-?-E^ -^S^Cf. #e1-8r ^"g ^ (30) O.S.-?-E-l ^ ^£ ^ ^ ^t!" 

wj-'a^^ tflolEl^ jL 'a#s1-(serialize)*1-7l ^V-g-Sli, =L ^4 PAL <?lSC-1S. RGBS. -g-^Slfe al^ 

-R- ^^t^.^ £1-1^121 Hlcli <a^(31.1) AS. ^^m. ^ safe PAL iii^cfS- ^3L^ -^AB. »]^Sl 
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UHF S-l-SllolEl ^>3j(io)^ ^S.^ Hlcl^ <H] <H ^1 (aerial) iS(35.1)^ 

^ 3.:iL^3\-'^ ^]ZL'i:S. ^^M^^. -f-^ UHF a.l-e||olEl(35)^ ^]t^SL T:]^^^t>]<itl-^^ ^Sl^ ^S.^ ^3. P 

AL <i\^ ^iidHofl ^^Slfe ^^^S. ^^ittcf. 

^mA)<^ s^ss. ^.m^ i*> « ^8-^71 a^^^i (14.2)011 2^> 

^-a-^KM.!)^ Dflol 220VAC» 7.2VACS. 5V (14.3)<H1 

^cl-. a.^&|i^i (monolithic) t!»ilEl (15.1). MAX660^ ofl"?! 5V ^•g-.^.S-^-El -5V ^-g-^ 

^^S7] 1-^(5) ^ l-^(6)'^l Dil<?l €^ ^^7loflAi ^u>q ^7lS ^s^^cf. DC i:fl DC 

^«:7l(15.2)(#^ NMA0505)^ ^e)^ :e:;^> <?lEl5lloli S|S.ofl +5V ^ -5V-1- ^-g"*}?! ^1*^ AV^g-^cf. 

oflA^ ^^*1-J1 ^^^tb ^1^^ ^±7} ^^S*>Jl. ^oll nl-al- ^:^S>Jl ^^Hti- ^}-i7> SE.?V ^^^cf. ^<a-ol 

«e)lola.-:ii^ JlJil-^ol] <a-^^5l^ %^ik-%: ^^^cf. 



£ 11a ^ llb^ ^7l7> ^^o] ^^*j.^ol o^^Tll "^^^ ^fe7>l- q-E^Hfl^. £ llaoD^i. -f-^flsl ^^1^ ^, 

^<}r^ ^7loi| tH^ cf^ ^<g-ofl>^1 ^^St* ^-El-xflfe «V?!, s. iib^T ?i7j-«V^l ^7131 cl-^ ^<a-«fl>H ^^SJtai 
^-a* ^E^-Hflcf. a|-<y(50)^ ^]*^^^ 2l-<y(52)-S- M-H^'firl-. £ nb^- 



°>*7MS. £ 12^ ^7l7> ^^o] <g3i|^i7l- <H^7fl ^«»-^7>*- q-El-ifl^ neflHoic^-. 3^.61(56)^ 

^^^ollA^ £^ ^-l^J-St* H-E1-\E^-. el-iKSS)-^ ^^A^ =^A7M cfl*V ^^^^ ^Efxflfe ^^ofl. 

91(60)^ ^7^^7] ^7lofl cfl^V M-El-'dlcl-. ^7l7> ^^o) ^^l^&t-S: el ^ 

£ 13 ^ i4« ^ix^va. £^ ^1^^ ^711- ^^*V7) a^m ^1^1- * *i-i4<^i ^-H^i^. ?i 
"del-. 
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^V(4^)(R) 
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#1^J-(R) 
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t7ll(L) 
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•f^^J-C^S ^(appendix)) (L) 
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#^V3l^(midcortex) 
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-8-^ ^ (Lumbo - Sacred Spine) 
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39 




40 




41 




42 




43 




44 
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(L) - €^ ^Mffl 
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(R) - SL^^ 



m 2] 
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(57) ^^al ig^l 
^T^*J- 1. 

^71 -S-^^ BE^ ^71 AVolsj ^oj.^ ul^^ olvfls. ^^St ^ ^■ 

^71 A>oisi 2l^s>^ ^^sl:, S£^=T ^^d-ar"?! 'ctTil: 
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^Efl^ ^i^sv^ 

^U^°fl Slol'H. -S-^l ;m<H^ ^o]- ^^7> >S-7l Al.o]o] :;^CJ. ol o.^ s> 

3. 

£^ ^fl2«J-ofl Siol'H. ^h'^lSl^ ^/a^ ^"a-ol ^7] -i-tl- >^>«'121 :?i<?]-?l 

^S. t}^ wj-^. 

^T^^ 4. 
^T^^ 5. 

^14^«^ ^^^31 ^7>7> "fl7>^l ?]-Al*>fe ^^^S. ^^1. 

6. 

^11^ iflJ^l ^13^ ^ oli^ ?V ^ofl oXc,]A^, ;Hl<Hsm ^^l^Vfe ^^^^ ^^1. 

^l6*ofl 5a<»1^i. ^^^^±7} ^^-g- ?J-a1«V^ -^^^s. 

^11^ xfl^l >I17^ ^ oli^ ?V ^oll Sa<H'^i. 7^f^^ ^AlS>^ o.^ S].^ .jj-^. 

9. 

^l8«J-o11 ^^sl-Ji ^1%^4i7> ^^^^ ^-a^ O.^ SVfe 

^T^^ 10. 

«>fe 'S-^a. 

^T^^ 11. 

-y-^i ^i^j-i- a^svfe o.^ s).^ Hj.^. 

12. 
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^ii^ofl Sl'H'^i. i^lSl:*! 10 vfl^l 50M '^H?!- ^4I^'>J^1 ^-a-* 2:^s>^ ^* ^^^S. *Vfe "S-^. 
13. 

^12-^'fl 5tl<H>«-i, ^fi- 20 vH^l 30M aI-o]?} ^. nj|^7>;<l 3:^*>fe o.^ «>fe "S"^. 

14. 

^llO* ^ ^<H1 91'^^^, ol^cHl ^oj-o] njel gj^o.^ ^Jg^ nfl^7>^) 

15. 

^lu^ofl si^H^i ^"a-oi 3ov^ s,^^}^] ^■^3.s. «>fe •s-^a. 

16. 

^11*^ ^115*J- * 'H:^ fV $i<>1>^i, ^^sitol >^>olal al-f- ^^V^ls] ?i 

^ * -^S 1>^'S . 

17. 

^11* vfl^l ;H]16«J- ^ <Hi:i ?V Sl'^-'-i, -^^Slrol ^i^-i- ^fl-, a>o1s) Afoja^ ^<a-oi 

18. 

^U* vflx) 71117*^ ^ «J-o11 5i<H>«-i. ■^^ ^^<^1, ■¥-^'^ 'iJ-^^Vfe >tl^ jq:^ ^^^a] 
19. 

^ll*r!- vfl^l ^'fllS^J- ^ <>1i^ *> ^<^1 Si^H^I, ^^<^1 ^^.2.^ "fj-^. 

20. 

;*lll% ifl^l ;«fll9^ fl: -^"^ Sl-H^-I, #35:SJ:Ol #^3^|7l ^^^}7\ AljJiloJI 7>Sf|J^lfe- ^g-f %3i €^ 

oil ca«|-o^ :5i^<*l ^^.^S. *m 

21.^ 

^11*^ "fl^i mo^^ ^ ?v ^ofl sa<H>H. -^^oi. ^^*i-7> 7>sfl^ife -^.^ofl ^^s>fe ^^is] m^o] ^ 

22. 

A\.^ ifl^l >fl2i* vV ^ofl 5i«HAi. ^^1*l-7> ^^121 sl-^ofl 7>«fl;^lfe ig-^. 
23. 



- 14- 



^7ll^*| ^2001-0081992 



;<fl22^oii si<H'H. ^^^}7}, ifl^ofl >a-§-«i-^ 7>«i)>^ife ^sj^ o.^ »s-»a. 

24. 
25. 

^1<H 

J^3E)i^lolElofl7i] als ^jq-l- -If-* -tl^S] <a^€-2l :ii7j-^E(l 

# ^^^V7l O.^ 

^T^^ 26. 

^l25«J-ofl 5a<H^i. ^ o-s. 51-^ ^^1. 

^T^^ 27. 

^25-^ SE^T ;«ll26^oll Sl'H'H. ^-S^v]^?} >^H2l ^-t- 0.5. 

28. 

^27^ofl Sa<H'^1. €^11: ^^?J-4i7> nfl^M ^oj-^ ^^-^S. ^^1. 

29. 

^125* ^l26^oil 5a«H^i, #S i^e^-DiEi7> d!* «>fe ^^1. 

^129^<^ Si'^'^i. ^;Htt ^fl- ?J-i7> nfl;7V^l ^J-aIs}-^ ^^1. 
^T^-^ 31. 

;^125«J- BEi- ;^fl26^°fl Sl'H'^i. 3^e|-oiEl7l- Afois^ o.^ ^^1. 
32. 
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33. 
34. 

O-S. sVfe ^^1. 

35. 

^127^ ^]Z8^<^] Si<H'H, i^El-DlEl7l- Al-ojo] ^oj-o] o.^ 5^ ^^1. 

36. 

;^129^ 5^ ;Ml30^ofl Si'H'H. 3^el-DlEl7> -S-^ ^^AS. SVfe 

37. 

^31* ^l32-^<fl SU'H^H. >^V<^]fi1 ^^^^ «Vfe ^^1. 

38. 

^]25^;t vflx] ;*1137^ ^ o^i, ^ofl o;iolAl, ^x^o] it^^]^]7] ^«|-«^ ^^^^ ^^.2. 

39. 

^125* ifl^l ;^128«^ ^ <Hi^ ?!: ^-Hl ■^^5V7l oi;gofl, ^^^^-21 ^oj-o] D]el si:o.s. 

40. 

>ii39^«»ii sa<H^i, ^-a-oi 3ov# ^^^^] ^5.^ ^^^s. 

^T^^ 41. 

^125^, ;^126*. ^]29*^ % mo^^ ^ ?!■ Si<H^i. #^*l-7l ol;5iofl, .p.^ :^^7} nle) 

?1 St^S. '^^^W ^21 3:^er>fe o.^ ^^1. 

42. 

^41^"^ 5a<H'^i, S^m^l 10 ^^1 50M AM7> € "fl^W 2:^«>fe ^^^S. ^^1. 

43. 
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44. 

;«I126^ ifl^l 43^ * <Hi^ ^ ^ofl tl<H>H. ^^ol S^lS o.^ ^^1. 

45. 

^]26-^ m^l ;H]43^ ^ <Hi^ 9X^^^. ^^ol ^Hf^oil ■¥-^'-^l5'l7l ?J^jl Sl^ 

46. 

47. 

^125^ ifl^l ;H146% ^ <Hi^ ?V ^0)1 Si'H'^i, ^^1 -f-^^l ^^^f ^Efl7> ^ ^^slr^l 

^^^48. 

^ o.^ 

49. 

^147^ ^l48^ofl ^li^:^ «.^s^ ^7j-^Efl7> ^ %^ikS] Hl^ofl n^-e]- ^^y-, oj-^^^ SE^ ^ 

^T^^ 50. 

;«fl25* ifl^l >1149* * <Hi^ ?!: $X^M, €5H1H1^^ <?!^.€ ^ ^^^S. *|-^ ^^1. 

51. 

;«n25^ ifl^i ;^i5o* ^ 9Xo]^. -ti^ ^ safe ^^^S. Sl-^ 

^^«J-52. 

^S>fe ^^^S. «Vfe ^^]. 
53. 

-il^l^ ^#*Vfe ^11 ^^fif ;*112 ^^7>J^1 ^IHfe AC Aln'i-i: 7l-«Vfe iS^flS'^i, 

^^1- * «i-M-7> ?iia-€ -ti^i ^^<^] >3-g-«ffe >ti^ <m<^ <?i^*>fe 'g^sf ^#«i-fe ^^^i is 

Til; 
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^i^^ ^i^sVfe "aTjlS-Ai, ^^o] «.^o)] ^-g-s>fe 2| «. «§^<Hi ;a#*>fe 

54. 

^153*J-^] Si<H^i, #2: SArno] A}o]^ o^S\x^^^o\ o.^ 5].^ 

55. 

^T^^ 56. 

^153«J- ;^155* ^ oli^ ^<^] 5a<H^1, ^'S ^^<^1 ^^^fe cj-^ =1^ A?! <g^-g- ^-i- 
^S. S>fe 'S-^. 

^T^^ 57. 

^l56^o)l Siol^i, ^^^q-ol ^^^cf c-i 3. 3| «. ^a. s.^ c^^^ s.^ o.^ 5].^ 

58. 

^T^^ 59. 

;«il53* ifl^l ^158* ^ cHi^ ^-Jfl Si^H^I, AC Alzz.'iol ^^Ifi) «.ofl 7l-^^lfe -^^.2.3. ^Vfe 

;H158^ 2.^^ ^l59^oIl Sl<HAi, AC ^1^1^:0) ifl^-Hl ^^s^ ^Vsfi^lfe ^^^S. «Vfe 'g-'S. 

;^53^ ifl^l ;<il60* ^ olir: ^ 5i<HAi, AC ^3^=^^7V 250Hz9l ^-i ^^^s. 'i'-'a. 

62. 
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^T^^ 63. 

27^5] ^^o] o^^Jg ^ AC ^]=L^ ^>S7l; 

jfl-el-nmsl ^ 7is.«>7l 71S. 

^7) -f- alSsW Him ^ 

SJtsl 0)3 ^i^H- ^^1^ ^sliHlolEloflTil 'a:e^^7l 3iL^«1-fe £^ -il^l^l ^-^-^aj 

^i^ch^Efl* ^^^y] ^-^ ^^^^ s>fe ^^1. 

^T^^ 64. 
65. 

^64%<^| 5a<H>«a, €^<^1 ^^JiLt+ ^ a?! ^^.^5. ^:*]. 

^T^^66. 

^163* tfl^l ;*1165* ^ «>1i=. ^ofl Sio1'«-i, AC ^3^=^7> 250Hz?l o.^ ^^1. 

67. 

^T^^ 68. 
^T^^ 69. 

^l68*J-o11 $i<H^i. ^'JJ ^ ^^ol ^-i-sl-^ >3-ofl ^c^:>^ ^^7}M ^#«>7l 

^T^^ 70. 

i^*>fe £^ -^^ >5a^lfil ^■¥-«-fi1 ^Efl# :5lia-sF7l fltl" ^^3^ ^^]. 

^T^^71. 

'^>Hl>Ho|l 7flAlSl Jl 7l#^ ^^^S. SV^ -g-^ air ^^1. 

72. 
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